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< 57) Abstract: A DBR-type variable-wavelength light source having broader-band variable-wavelength characteristics and produc- 
ing an output higher than that by a conventional technique even with a continuous wavelength shift of at least 6 nm. An optical 
wavegu.de formed on a substrate (21) is provided with an active-area optical waveguide (22) having a light emitting function and 
non-active area opticaf waveguides (23a, 23b) formed at the opposite ends of this active area (22), wherein each of the non-active area 
|£ opt.cal waveguides (23a, 23b) has an insulation area (25) and front-side and rear-side DBR areas (24, 29) having variable-wavelength 
^ factions, ^d the rear-side DBR area (29) is formed with a diffraction lattice having a length of at least 95% of the saturation value 
ON , ™ efl *f IWB 1 ^ n « th ' whereas front-side DBR area (24)is formed with a diffraction lattice shorter than the above length and is 
^ structured to pick up an oscillation light from this front-side DBR area. 

O £ 7 >?^ : «fcyft#«<*>i&:ft»j£4#14£=fc*.. 6 nmJil±(D31fi|jfigi/7 f-*tp,tiT?fcy &*tC>(***#«i|- H--<-r 
^ «fiHDBR^Ja 2 9IC[*, II^Sa)t&ftffi039 5%ia±t^^g*(DIH]^^*^^k_* SSoSrI 
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[oooi] *mwnvBRm$iM sj^mizmu zvmma^ i^<D$tfkuwmm^<o 
[ooo2] DBRMi—if te%mm m<D^us^utvxm\ ^nx&v. z:<D%>m*- 

[0003] ®12f2, ^^i^DBRM^ft^^^O^^^B^-r^fcfeOlII^ 

H12B«, 012A(D»r®^XIIB-XIIB^^^ll^TO^®{C*5ft5, HUrSI 
EI(-LKEI)£^LTl^ 0 MDBR^SpT^M^VnT^, 

^tL^tt^3fe^jgtjf&i20M{Rij(^, &m&mmftm$im3a, i3b^geg£*v 

TV^ 0 ?S^lB^3fe^jf&12i:^tt^3fe^^l3a, lSb^ifyW^ 
a, 15bt^LT, liIiff«H?A*e>«^$n5DBR««(^SI*#)i4a, 14b^*n 

&<D?^ DBR^14a, 14b©^^^^#«rtfc#^«fi^- KR j l<D ^ 

[0004] ffiM|«15a, 15M4, ««^O^T*fc5 0 Ml 8a', 18b, 18cfc*— 5s^» 

±^9yKS9©_h^m$4T / 5inGaAsPJS (E|12A{^LTV^ 

[0005] DBR(^SJ»«)««14a, 14brtfclW\ -feV^Oami^?f^ttT*59, £ 
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mmi>mtifowx\ m^^wmz.t^xhm^mmt\z\-tt^hm^^ 

mmx$>Z>tctbXhZ> 0 Lfc^oT, #g^ig£l5a. lSh\z.m^^iim^fhX^ 

[0006] -^DBRM^sftpr^3feM^^3v^r{*,m@l8c^^^^bT^^4|g^^^l^l2(c 

^14^«^16^aA$tV, £/c, «^18 a> 18b£^LTDBR^14a, 14b&£ 
DBR$IJ^]«^1 7^&A£;ft5lf J&^oTV V£ 0 ^^DBR^lJ^im^l 7^DBR^g 
^14a % 14b— &A£tV5Zbt££'oX. DBR^14a, 14bOffl^f^^^^C5 

[0007] fcTcU DBR^14a, 14b— ODBR$)J^m^l7<DaA^J;oT^-f SJSJFr^ 

xhz> 0 -tttfrib. zfyv^mK &*)m<tm.mm^7y-rz> 0 mat 

&<D?1b, DBR^J»m^l7^^Ai-^i!, 0mHm^mmm3a, 13b£7c«D 
, BR^14a, 14b{CO^- N mttm<Dmt*$LCi5^:Z>frbX-hZ>o «^*>. -f^y 
^*^h«DBR^14a, 14b(Dm^mmt(D^^VX\^<DiZ.MU fit 

^-mM^h^u-^m^±^<Dmmmmt^Rmvx^tctbx^ 0 - 

[0008] mil 

[0009] _h^(D^vNT, a x teM^-mn^hm, x Km*- k&jk a * «:/ 

C B 



WO 2005/091452 



3 



PCT/JP2005/005246 



rear)DBR^O^S-efc9. L I4ffitt^ffe5„ r^T% L teDBR^i|fcl4 

a eff 

[0010] DBR(5>*S*f^)^^(Z)^S^oV>T, £^ra£rr5 0 ^fe{^^-< 

coon] mi3«, DBR®ig4i4a. \4b\z.^^mo)m^mm-r^mx^ 0 zf^y-ym. 

Z>o bfc^oT, yttfmCZfcWMfe, H^ODBR^14 a> 14b<DM£fcit^<xm 
[0012] 014joJ;U?|g|15 t t«9, DBR^14 a> 14b©ft$^V^^{c^ (|§|13^:JoV 

m&). n®MteDBRmm<DA&\ctt^mmzmj)\\-r% 0 DBRM^i4a, 
i4b(DM^x^<^m^iat mi3iz&\, >tdbr^os$^ % m$b&<om 
mazb/vb*Hr-$-vft\,^mm62a. 62b(D^m<D^x-h^>m^) . -m^(Dmtm 

[0013] mzhMbmmic i>BRmm<DBiMmhvBRm^M£&M<tez^thXfa_k 

DBRCIlI^^o^S^Iil^^o^^^^^m^U^^t:: 
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[0014] vBRm&tmmmi&^mLXDBRmi&tt&ftm&mf&'r&m&iz.m ^x& 

[0015] |i|S(l)©ta25SO^f(L +L )ttJB*f*'BraE««(f'&*>*)DB 

eff-f eff-r 

R^«) <Z>#l3&fttf>*8:?p&, (L +L +L ) n&&mm&&?jkl,T\t V5 0 j&« 

a eff-f effr 

ffi£$g*$15a % 15b«5-10/xm^i6TM<«^ttTV^cJt), 
*N-«tftHOj^#tt^V\ ^X\ 5£(1) «f fcfcVvCHU t&MttlSa. 15b(D« 

[0016] 5£(l) (CitU^ M^r-mM^hm A X ^ *52202^(D#^^J;5^£{t^ 
?3^fe^7h*A X b J:9/Jn$V\ Lfc^oT, DBRfW#p««17Sri«}JPU*rt^tf 
. v ^ftiiifc-KKI A c #:/7i^Klt##a^ftSft{|| (Rftofti MM) ^ 

, ^-hW^4f5. iot, DBR«9fP«fl£l7S^JiPU«rtntf , iftttfcStftV 
:7h£g|f5:i$fc^~- K0fetf£&$M93gUe;o^ #SSftfi^»ftfl!|^>:7hLT»$>< 

o 

CON 

[0017] [|fe2] 
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[0018] _L5£(2) i^vvc, a xtimm&*i&m. n \tm^mmm^m\^x\^ 0 m 

CON Qff ° 

CON 

[0019] mi7\^ &M&ffiizfrttDBRm$i&n&%im\z&ii^ ik&^h&m.wrz 

fcL,x\,^xh^o\?<Dmm, M*-mM<Dmuztti&^x\,^mm&&<D 
mmzit^x, mt^mmmw ^y^o^ xm<m.^m^>^bvx 

l-c &M&Mfemttmz-&$i-B:mfc&W}L-xip< 0 mi7C(D^m^mK.x^ 

[oo2o] z.<d*- vmxj^mm-^mtvx^ tmmmmm*m^x^mmm&x 

itb<, mm±<Dmmkf£^xv&% — ^^Mifaot, mmxtzmwrn 
[0021] mi2izmvtcx^~^fm^mK^^BRm^M^^mi^^x 
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5tu mmmm.m%i&*i% ntiii&m*— hittoyfrtzifmi&MMi^y^hvx^ ^ 

[0022] DBR^m^{Cj;«9^ft pT^^^ofc^^fi, DBR0J^]«^17(7)aA^ 

[0023] -h^bfcip^^S^^^-rs^^cm^LT. &i<D&!®nxmifab 

[0024] ##fP^cmi:^#:^^^X^P.306-311 =*n^;j±1995 
¥l^lO0^fT 

##fF^CM2:^ft:V--if P.283-288 ^ffl^S^lB/^^- * 
—M± ¥^6^1O^25 0|gfif 

##fp^^3 : &n rt^^^i — if <Dn&mttzmirz>m3?. w±w&o p.39- 

43, P.54— 59, P.65— 68 ft#f&:£ 1999^3J? 
[0025] ±^LfcJ;5^14^3fe^^^l2<7)^^ftL <Dmffilz£Z>jjmX^ ^(2 

a 

3 o 
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tm^xt^m^^^^m^^-rm^mx^o mi 9 \z^-rxoi^ ±^ 

l*v\ mm±<D^mt^x^^ti 0 
[0026] *%>wte. ±izm^tc£?fm*&m<nffiM&izM^ xyjz&i&mxmmmc 
mu^(D v$mmm. m^M^h^m^M^smw^hib, 6n 
m&±<Dmm&&i'7h^mx2b<Qt£frtb, ^^m\^it-<xMmti^DBRmm: 

[0027] _hie g ^it^i-s^fc, ^yvmxm^tz.% 

R»m^^J:t9^^S%^^^BrtgT^o-C, HUlE^l^DBR^J:?)^ 
V^^OEra^0^f^^i-^||2(DDBR^^tF^2(D#©'t4^3fe^^ 

m^^m^mm^fh, mmDBRmmmmti-imiL^^m^mm^x^m^ 

[0028] i«ttl^^#^fcJe)^« x fjjfiUJO (m2(D)DBR^R^|Hl^f^(D^S«^r 
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tirte+zm i-^DBR^^tf msmm*m&#t* mm#m&m®%imm 

^^^m^m^b^RMm^mKnm^tifcm^mmb^m^^b^ 
[oo3o] DBR«*©si*4ssrai§iK:»tfef tLtf, &mmmtomww£mm4K+zz.bifi 

[0031] ^^ft^h©^^b^l^^{C3feMW^^<i-^ca6^« > «jODBR^ 
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z>frhx»ibz> 0 mm<D£.o\zBLmmtm^b\t.mmtftbz>tz.v>^ mm<DVBRmm2 

o 

[0032] ^mffifc^^X^tiX?^ n®MlZ.I)BRmm(D-§:£imft-tZ> 0 DBR^f 

i&X'tzffimx'hZo ro$sH^^v>T, t>BRmt&<Dm$hn$:m%}M&mw.(D75 

[oo33] ^mmcDDBRm^M -zj&ftmizxti^ mm^M^mm^mmmmmm 

#.(2)<da x c jzm^xzb\zfc&wmmfcM^h^mtti:<9. *d*.t, ±<o 
M\^-^Mft<Dmj]*mz>^tftx%z> 0 

[0034] miA^m^mmmuz^BBRm^-^mytm^-rmmmxh^ 

imiBi^BM^mmmum^DBRmmM^s^m^iB-iBcDmmmxh^ 

m2Att&w<DmmM2\mttBRm&M^mftmz^'tmxhz> 0 

iM2B^^m(Dmmm2{z^iDBRm^M'^^m(DiiB-nB(DWrmmxh^± 
mmx&Zo 

i^B^mM(Dmm(DmmKm^DBRm^M^ytm<D^M^b^n^^ 
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&mxhz> 0 

o 

m9-]^m<Dmmmnm^uBRmmM^^tm^^^x, mmmmmm^xv) 

htc^n^mM^btm7x^mt(Ditm^i-^mxh^ 0 

imi0A}*&w<vmMm3Km%DBRmmM^mftM*^mmmxh% o 

mioB^mm^mmmsizm^BBRmmM^^tMfDXB-KBfDmmmxh^o 

imn]^mm<Dmmm4icm^mm^tcuBRmm-g:-^m^imTU4(Dmmmx 

mi2Amm^mim^i)BRm^-^m^tM(Dmi^^irmmmxh^o 

imi2BYi%te&miz&zDBRm&n^mytM<DXLiB-xiiB<Dmmmxfoz> 0 

mizm<D&ft<Dmttm~t-mx&z> 0 

mum^M(DDBRmm<DM^M-r^^^ir^mx^ 0 
mi5m$}M<Dmmm^irmxfoz> 0 

im6y^M^m^^DBRmmMn^m<DmM^mm^ii^i-^mx 

<fe><5 0 

mi~z>mxfoz> 0 

mi7Bm^mim^uBRm^M^m^M<D^^bK^m^^w^m. 
m-?z>mxfoz> 0 
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<fc><5 0 

[0035] WTtiB^tlL/i^fe, ^IKO^SfeOJf^^oVNTl&igi-S 0 

[0036] ^KO»O^^#^DBRMj^ft^^3feM^«5t^0J-r^^^ 

tg^oxv ^m&mmytm$i®22^ ^(Dmi±m^m^22<Dmim^^, 
nm^A^mmj:tizx^mm-S:^mmx^^mmmytm^m3 a , 23b 

m$Z&22<Ds<>}?^y-7£<Qi>±$\, \ ^^^^.^^^22^X1^ 

[0037] ^#J<D#^tt^^ag^g§23b«, DBR^^ODBRH^jft^^ft^^p 

fit(D95%^±(0*$^^t-S«t5^+^^V>DBR^29i: > ^^25b^ 
^LTl^o bfc^oT, ^DBRfg^29«, +^{C^#=f^-e^ 0 -^r, ffitikffi 

^^^22^vxKMmK^mm(D0mmm^m^.m3 a n, dbrm 

^jft^^{ftij DB R^29(DS$ £«9*>MV ^HijfIijDBR^24i:, ^^^25a^#b 
[0038] Su37&Oj;5 DBRM$t:fti««U2, -^itO?g^^«^26-e^»]LTV > 

s^T^oTt>, m&mmmm26<DmMMmmm&mj}ni,x\< ^m^mm^t 
m&&22<D*\yT&m>m^xm. z.<D*-rVT%8t<DmMcm mffimm 

[0039] m\mm^m^22(Dm^m<DWP\^ m^-mM x c *imMm\zi^?h$ 
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7 b* A a> DBR$iJ^l«i5ft27(7)aA*5J;U ? ^SBi{a«^cO^D^J;^^:^tL 

B 

C B 

eSH" eff-T a 
ovM. eff-r £ 

[0040] [#3] 

[0041] ^S(3) ©St5H-Sfc££tt % W~if *S*«r«fife-t-5«i4ffi«5te#»K22© 
©^^^ttf^jDBR^^24^«tU ? ^^ljDBR^290®^^^^ > ^u<^^- < 5* 

[0042] z.ti&mm.irztcm^ vBRmmnEMm&mmz.&fe-rzzttex^x. &mm 
mm29teM5iMm&n%£?iz+ftfcn<u mMwBRmmw&z&Mffi-r 

_h-^5d^-e*>5 0 i&^OJ;?^ SI*^i:DBR^(D||^^<DP^lcfi4BM^fe§ 
BU#JODBR^240ft$^^^Oit^^^-^-rSBg#*$^T (013^ 

th 

[0043] H3tt, ^M^^O^{^§DBRM^«^^O^ft^h^{C*5^ 
^^h/^SrlttMi-Sia-C&So #38W£fflV\fc:#^te:H\ 03A*^ig3C^-f«t 
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[0044] Lfc^ot, Rr^*B^*£±LfcU-iP (^tt^OMV ^DBR^^ 

, 54. 5a*iii, 100/*m«^**TV^ «tt|S^3fe^j^22<DM«{^i-§i^ 
ftffi#25a, 25b&*r*i^h,l0jtznu &ftlJODBR$t^29O;g££r400 M mtU © 
tfr^Hy^g^fc k ^rlOOcm'^LfCo El5^|$ftOHt|{|ijDBR^g^240ft$(CoV>T 
fit. 30, 50, 80, 100/zm^400#mSre^£i2rTV^ o &fc, ^O^&fcffl^ 
fcDBRSftjl BT«3fe|R©DBR«««c % ^S£iR^TfE05£(4) -C^StlSt© 

[0045] HR4] 

rAa = S.27AX BrilgB +5.54 (cm-') (4) 

[0046] ^>iC(4) K*sv vr, fe3flttJII«l6o*HCaJ6»*^*bfce#*»2:#r5 

Bragg 

«tt^3fc^S&22O«$^30 M mfcUfc£$W\ ^riWDBR|a«24©^$^200 
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BR^24^Dft$^80/ i m<D^)(D#^4^OV^T, WT^jHifeW^^^-C, S 

1 

[0047] Elite. *^W^^Ji^l{C#5DBRM^SRr^^M^«^^i-llT*$>5„ # 

vzmmm (±mm) x&z 0 

[0048] ^K=¥^^tSl. 57 J um<DInGaAsP(^^^3fe^^220«(HiJ^) 
/^K=¥-T^^l. 3 M mOInGaAsP(D^t4^3fe^3&23a, 23b^ 
J$Ut 0 ?£t£^3fc^$ti&22<7>;R£j3:54. 5Mm£U ^pW£^6if&ii^gi$ 
25a v 25btel0jum N tffttijDBR^24^o«J;U?^#jDBR^29te, ^ft^thMZZ: 
80Axm^400^m^U mfffte^-B^^C k telOOcnT^Lfco EI15£<9, liljff^ 

k ^loocm 1 <Dt^(D^ %^m^mts 49. fifflljD 

BR|H^24(D^$80/ f mB#<DDBR|£$lSte, Hll4^Lfcl8#^^37 M m£#5 
o Ut^oT, H«{|ljDBR^24<D^ftte > ^SI&fafi6(D^j75%(^S 

ft> ^^25a. 25bte, imtCta^tl/CVvfel^ ®|g28a, 28b, 28c(^— 

$.&thZ>m$ZXhZ> 0 m^28a, 28b, 28c£JF^L#V^#<^InGaAsPg£|&5fe 

~rzz.tx\ vBRmwmm27tmte^mffi26*ftMirzmmmms25a, 25b 
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[0049] HM{B!lDBR^24te % *££80 » mbVX&m&&i^hfflmi#\Z.mWMffl& 

w\ #mmmi$ytmwim3^ 23b£%j£<u ^^^-^y^m^m^tc 
[oo5o] m&mmftm$i&22mmi!mmytm$i&23 S i, 23bte^yhz?B^bm\z£v 

<^^Fm^#btT^o MDBR^«o«8ffitc:H:, ^rtv^tLSI*E5Jl:J^20a % 20b 
[0051] »tfe|§«3te*«BS22^S^«3fe*«iiS23a,23btWy<VK^y^SS© 
fc£Z>mytmm&$?'f Z>o Bff{|ljDBR^24*5j;TOfIlDBR^29«. DBRftJ^ 

«i5fE27<z)aA(^^®^f^>ft:fc#5&«Bl^tg^bTv>s 0 

[0052] men, ^m<ommmiK^DBRmm^m^M(Df&^^^^^-^ 
&mxhz>o &mm&<D^h&<Dmtom&£xfi79vr&&<Di^h&<Dmwim& 
^•to mm^ ±m<D^y^m^<D^yhA<Dmmm^(i)izjtALrxnhth^ 

<Ditno. 9x% m^^t^—^mw^^^—^^^v—^yMm^M^h 

&-*Smbte^X^Z> 0 DBRmWmm27&60mA&X&A"r%Zt\Z£V, 6nm<Dig 
^Av^Mg^glLTV^ El6{^oVvr, #tt<DDBR©Jflf«»c27aS-9mAa> 
k*&*o-CV^3<08\ JS14««3te^SE«S2236^©y— ^«^©fe«)"T?S)5 0 DBRftJ 
»mSiE27dS-9mA©«flfttt, DBR^WfcDifix/^TJ* (T-;Mfc«i) fc*J-]£LTl> 

fitted) K^fc5ai|||([4:o-rtb*SrRM««fttH"e*>5 0 KEMtctt. «tRjft£o 
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